Biologic mechanisms of 89SrCl2 incorporation into type I collagen during bone mineralization.
89SrCl2 is currently used as a palliative treatment for painful osseous metastases associated with an osteoblastic reaction in bone. However, the underlying biologic mechanism by which 89SrCl2 accumulates at these lesions and mediates palliation remains unclear. The aim of this study was therefore to elucidate this mechanism. An in vitro cell biologic model, incorporating the MC3T3-E1 murine osteoblast cell line, was established to replicate the process of collagen production and mineralization. Experiments were performed to investigate the cellular association of 89SrCl2 and 45CaCl2 with both MC3T3-E1 cells and the PC-3 human prostate adenocarcinoma cell line. No evidence of intracellular localization of 89SrCl2 or 45CaCl2 was found for either cell line. Localization of radiolabel was seen to be associated with MC3T3-E1 cells but only in cultures that had undergone both differentiation and mineralization. The association of 89SrCl2 was inhibited by the alkaline phosphatase inhibitor levamisole, and extracellular localization of 89SrCl2 was confirmed by microautoradiography. 89SrCl2 acts as a calcium mimic and, as such, becomes associated with the collagen matrix produced by the MC3T3-E1 cells during collagen mineralization.